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Introduction

This drainage study is for an proposed residence located at 4157 Escondido
Canyon Road (APN 3208-017-032) in the County of Los Angeles. The Shannon
Valley Channel Floodway flows thru the site. Based on a pervious hydrology
study prepared by the County of Los Angeles, there is an approximate flow of
4,200 CFS at this location flowing in the existing drainage path. This study will
determine the water surface elevation and flow velocities at the proposed structure
and establish a finish floor elevation for the structure.

WATER SURFACE ELEVATION

Hydraulic Cross-Sections
Based on the contours from the Los Angeles County GIS maps were used to
determine the water surface elevation at the proposed structure.

The equation used for estimating the water surface elevation and velocity is
Manning Equation.

Q = (1.486~(a) (r ^2/3 (s) ̂1/2
n

The "n" value (0.04) was based on natural stream channel, winding with lower
stages and ineffective slopes and sections, generally an overland flow condition
with some straight creek portions.

The first cross section (`A') which is located at the north (upstream) side of the
proposed structure (see map D 1) shows the water level at the structure to be 0.61'
deep within the natural drainage path and has an estimated capacity of 4,388 CFS
(which is > 4,200 CFS). At this depth, the water surface level is 2763.59'. In
order to stay 1' above the water surface elevation the finish floor elevation of the
structure most be set at an elevation of 2764.59'. Cross section ̀ B' is located at
the southeast corner of the property. This cross-section shows the existing
c'rainage path as the runoff leaves the property.

NOTE: See map D2 for the hydraulic cross-sections and related calculation data.

DATUM COMPARISON:

Subsequent to the initial mapping of the Shannon Valley Floodway, there has
been an update to the vertical datum. Comparing map 410-MLO1 to the existing
contours for this site, the 2750 contour on 410-MLO1 closely matches the 2754
contour on the site plan and maps. With this, there appears to be a 4' difference in
the datum.



PRE &POST DEVELOPED RUNOFF

The development of this site will add 0.05 Ac of impervious area. However, the
runoff from this small impervious area will not add to the estimated flow of 4,200
CFS from the Shannon Valley floodway. The site runoff is small and the time of
concentrations are significantly different.

FLOODWAY LOCATION

The limits of the Shannon Valley Floodway per LACDPW's map 410-MLO1 are
shown on map D1. The proposed structure is not within the floodway.

FLOOD PLAIN

The limits of the flood plain per LACDPW's map 410-MLO1 are also shown on
map D1. The entire property is within the flood plain.

The hydraulic cross-sections prepared for this study confirm the flood plain limits
at the upstream side of the site. However, existing artificial berming downstream
has altered the limits on the south downstream side of the site. It should be noted
that this is apre-existing condition and the proposed development of this site
is not changing this condition.

SCOUR DEPTH

The potential scour depth of 2.5' was estimated using LACDPW's Sedimentation
Manual, section 5.2. The calculations are shown on sheet A-1 thru A-9. To be
conservative use 3.0'.

FLOOD VENTING

For an elevated floor structure such as the one proposed on this site, vents are
required in the crawl space below the floor in order to provide relief of hydrostatic
pressure on the foundation. Venting is re~;uired to be 1 sq. inch for each square
foot of floor area. With this, 30' X 68'= 2,040 S.F. structure, thus, 2040 sq. inches
of venting is required.

Each vent is 8" X 16" which is 128 sq. inches

2,040 = 15.9 Use 16 vents, equally spaced around foundation.
128



Chapter 5 - Sediment Transport 51

5.2 SOFT-BOTT(aM CHANNELS WITH LEVEES

Under normal conditions, a sediment balanced soft-bottom channel is
desired with proper design of the invert slope and channel width.

Conveyance Hydraulics, Erosion, Deposition

Levee failures can be due to general invert scour, bend scour, and/or local
scour. Channelization, therefore, needs smooth transitions between varying
sections and large radius bends. In addition, bridge abutment protection n"eeds
to be tied back or blended into the levee lining.

Sediment transport may be estimated through use of the procedures listed in
Section 5.1. For a given channel width, an equilibrium slope can be calculated
in a specific reach . to satisfy the sediment continuity relationship where
sediment transport through the improved reach is equal to the sediment supply
into the reach.

Qs,~ - Qso~, ~ Equation 5.2.1

Scour Protection (Levee Toe-clown)

Toe-down or cut-off depth is the depth to which the bank revetment must be
extended below grade to prevent undermining as the bed elevation fluctuates.
The requirement for toe-down is the total cumulative channel adjustments
possible from long-term degradation, general scour, bend scour, local scour,
lo~v-flow incisement, and bed forms. For an example, see Appendix D.

Use a lower Manning's n of Q.025 to estimate scour depth for design of

toe-down.

Where: Ztot

n.~e~}'..~a 9
Z gs

7 is

,~1~r .~
,~~g- x

h

~ ~ ~~
Ztot — eg + Zgs + Zls +~ +~+ ~h ~ Equation 5.2.2

= Total potential vertical adjustment
=Long-term degradation, see (a) below _~ t
= General scour, see (b) below = ~r~~

= Local scour, see (c) below ~ Z~~
=Bend scour, see (d) below
= Low-flow incisement, see (e) below
= Bed form height, see (fl below ~ U,.(~r
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Chapter 5 - Sediment Transport

The curves in Appendix C-1 (A, B, and C) may be used to estimate the

equilibrium slope. These curves show the relationship between the

percent increase in velocity resulting from channelization and the

corresponding change in inveri slope. 6y subtracting that change from

the natural slope, you get the equilibrium slope. Each figure consists
 of

four curves to account for various reductions in sediment supply that

can result from sediment trapping facilities or gravel mining operations.

When using the curves in Appendix C-1, compute tine percent increase

in velocity using Public Works' Capital Flood discharge (Q~P), and 25°/o

of Q~a~,. Use the higher percent increase in velocity to determine the

equilibrium slope.

Application of the equiiibriui~ slope calculations requires the iden}ifica-

tion of a suita~le point from which the computed equilibrium slope

pivots. .f natural geological controls such as rock outcroppings or man-

made grade control structures exist, these features can serve as pivot

points. For a given reach with such controls, the slope adjustment will

always pivot about the downstream control point.

53

Zdeg — L ~So - Seq~ Equation 5.2.3

Where: L =Reach length from point of interest to downstream

pivot point

So = Existing slope

Seq = Equilibrium slope

If the amount of levee toe-down appears excessive because of long-

term degradation, consider alternatives such as implementation of

grade control structures along the channelized reach.

_, ̀

b) General Scour (Z95) ~`~

~_
For a given flood event with a given duration, the volume of the

sediment deposited or eroded in a channel reach is simply the

difference between the upstream sediment supply rate and the channel

sediment transport rate. If the supply rate is greater than the transport

rate, the reach aggrades. The aggradation must be considered in the

design of the levee freeboard height (FB) (see "Embankment

Protection (Levee Height)" in this section). If the transport rate is

greater than the supply, general scour will occur. Any scour that results

from this phenomenon must be considered in the design of the total

levee toe-down dimension (Zta).

Sedimentation Manual March 2006
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Chapter 5 - Sediment Transport

Utilization of a sediment routing model (e.g. QUASED', HEC~2,

FLUVIAL-123) of the stream system is the best method of estimating

the potential general scour (or general aggradation) on a reach by

reach basis. However, Less elabUfdie i71~f~]OC~S using rigid bed

hydraulic and Sediment transport calculations may be used to estimate

the imbalance between sediment-transport capacity and sediment
supply ~ehn~Aen adiacent reaches.

7P~e curve in Appendix G-~i may also be used to estimate the general
scour for the proposed flow velocity.

c) Local scour (Z,51

Le:;al scour occurs near an obstruction to flow, such as bridge piers,

em~arkments, and contractions. Maximum local scour occurs during
peak flow, therefore, use the peak Capital Flood (Q~P) to determine the

local scour (Z.5) fur t e particular obstruction.

Pier Local Scour:

Appendix C-~ shows the relationship between pier width (b), in feet,

and local scour (Z,;), in feet, for square-nose piers. The different curves
are for different velocities upstream of the bridge piers.

Scour depth adjustment factors (K,) for pier shape other than square

nose are presented in the following table:

~~ ~~ ~~

~2~L?i~~/7 T ~f-~

Type of Pier Reduction Factor K,

Square nose 1.0

Round nose 0.9

Cylinder 0.9

Sr~arp nose 0.8

Group of cylinders 0.9

Sedimentation Manual March 2006
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Chapter 5 - Sediment Transport

The angle of attack of oncoming flow has a significant impact on the

potential scour depths. The local scour depth (Z,5) from Appendix C-~

is ad;usted by the appropriate factor (Kz) from Appendix C-5. Appendix

~-~ Sh~VJS tF~2 fela:lOi ~S~iip between t"e angle G~ aitaC~ ~q~, in degrees,

aid the loc~~l sour adjustment factor (K2). Several curves are shown .

for different pier length to width ratios (Ub), where L is the length of the

pier, and b is the width of the pier, both in feet.

Another adjustment (K 3), is needed to account for debris blockage

around the pier.

(b+d10.65 ~ G:~~

K3~I b J ~~' ~r ~ ~ U~~

~ ~ ~~

55

jZG~lcSfJ~ ST~2~~c=~ ult~

SrT~ r~~~~ s~~l~'cG~~

r /~'Sr /C-Z r ~; ~~

Equation 5.2.4

r

Where: d - Gebris blockage in Beet ~ ~ ~ C ~-5)G1~~~~ ~ ~: ~ ~ ~~~'1 ̀~~~ ~~'~ 
~T

~Jse four feet of debris block2ge wl.ere a heavy floating debris load can

be expected. otherwise, discuss with Public Works' Water Resources

and design Divis~uns. wee"Example 3 in Appendix D.

Pier local scour = Zis X K~ X Kz X Ks ~ ~

'~ f ~~

Note: 
(,C3 ~ ~.n ~ ~,'Z ~ ~;Qt~ ~ ~f

1. Footings supported an soil or degradable rock strata shall be

embedded below the maximum computed scour depth.

2. Footings on piles may be located above the lowest anticipated

scour level if the piles are d=~~igned for maximum scour

condition. For earthquake loading, assume only half of the

maximum anticipated scour has occurred. For this case, a

concept must be approved by Public Works prior to proceeding

with design.

Sedimentation Manual Ntarch 2006
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Chapter 5 - Sediment Transport

e) Low Flow Incisement (Z;)

The best means of estimating the likely depths of incisement is through

field insrect~on by measuring the !ow flow channel depth. For design

purposes use Z; equal to measured low flow depth, or 2 feet, whichever

is greater. Figure 5.5.4 shows an example of low flow incisement along

the San Gabriel River.

fl 'Bed Form Height (h)

Bed forms (dunes and antidunes) commonly develop in natural or man-

made channels with sand beds. The distance between the mean bed

elevation and the trough of the bed form is approximately equal to the

distance from the mean bed elevation to the bed form crest, and the

sum of these two distances is termed the bed form height.

The relationship between the mean channel velocity (V), in feet per

second, and the bed form height (h), in feet, is shown on the graph in

Appendix C-9. If the bed form height (h) from Appendix C-9 exceeds

1 the flow depth, use the flow depth instead.

Sedimentation Manual March 2006
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Figure 5.5.4
Low Flow Incisement on

San Gabriel River

July 1, 1914
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